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Research progress of Pt-based catalysts for oxygen reduction reaction
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Abstract: Platinum-based catalysts are traditional high-efficient catalysts in the cathode oxygen reduction
reaction (ORR) for proton exchange membrane fuel cells (PEMFC), and improving fuel cell performance
while reducing cost is a research focus. Based on the analysis of more than 50 literatures, this review
summarized the performance-enhancing control strategies of platinum-based ORR catalysts, including the
regulation of particle size, composition and morphology. The recent progress in Pt-based nanoparticles,
single atoms (SAC), alloys, high-entropy alloys (HEA), nanowires and nanosheets was introduced as well.
In the end, the research challenges and future developments of Pt-based ORR catalysts were addressed.

Key words: fuel cells; oxygen reduction reaction; Pt-based catalysts; single atoms; nano-Pt; alloys

TRORE FLB AR SRR AN S AL 77 B A 2 e B e AL
AR RO RS, A RHMER. &
IR, ARG, AR, e PR R A AR S A
L. A AR FL I (PEMFC) i) S8 5y
B Re - RR I, T1 R IZ R, FRIE LR
H T 2030 FBBIEIE, 2060 SRR A RE) R
J IR e, AR RISV REVR 2 RE VR T R, ST
pIB e B bRl ) 28 . BRORE LB L B A e
VRHH E R I H 2 — 1,

PEMFC JCH I A0 - L R e 4t ot 78 T DL — A

Weke H i 2022-04-04
=

] B A SN IR . 2Ho+0,—2H20, H A &7 P AR B
Ak, EAERARME IR o AR AN BH A AT e B A 751
B A FELAL 2 e SO L, {H 1A 8004 J5 [ 2 (ORR)
REZHT. ZHRM, RN TIF%ME. ORR 2
PEMFC <8R #1598, 1 ORR JRFE W %0, &1
FIXT*O FI*OH il H B3 45 & RERK, W O,
ARG EMRENFIRTRS: H4EKm, WK
N AR OH XANEE By B AR, TEiEAN O
2 AL A S P - BRAR ) ORR AL B 22
i1 0-0 # 5 T-ff e, X EE OH &) T ML R

FE K B AR} 542 (51977027, 51967008); = B4 HARHE L I0H 55 H (202102AB080008, 2018ZE001); #(H i AF}

Il 25 2 0 H (N2002007); 6 5 i 256 A B B AR 1B 5% 3 5 56 2 P GR  (SKL-SPM-202014,  SKL-SPM-202015)
FEE BOFE, &, BERAE. RJrmn: e MR, BE-mail: 1064352919@qq.com
SEMEIEE: XHEE, 5, BBER. 5. 5i&EME. E-mail: liush@smm.neu.edu.cn



70 it R

43 %

5% . Norskov /N« kil B (B 13 BEA%E ORR
TEATRNR L 2, B AR R A B AR 1Y) ORR i
71,

Activity

AEo/ eV
&l 1 ORR jE {3

Fig.1 Trends in the oxygen reduction activity
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Tab.1 The ORR mass specific activity and specific surface
activity of Pt-based alloy catalyst
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Rh-PtNi 2.88 2.71 [24]
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Tab.2 The ORR mass specific activity and specific surface

activity of various Pt-based nanowires
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PtFe 2.11 4.34 [42]
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